Introduction
Due to widespread and rapid declines throughout its world range, the International Union for the Conservation of Nature has listed the corncrake as "Near Threatened" (BirdLife International, 2006) . In Ireland the corncrake is fully protected, being listed on Schedule 1 of the 1976 Wildlife Act. It is also listed in the Irish Red Data Book of Endangered Species (Whilde, 1993) and on Annex I of the EU Wild Birds Directive. Research on corncrake population declines has suggested that effective conservation measures should include ensuring that sufficient tall vegetation is present in spring and autumn as well as in mid-summer, that the date of mowing be delayed and that using mowing methods that allow chicks to escape be employed (Copland and Donaghy, 2001) . Measures have also been included in the Irish Rural Environment Protection Scheme (REPS) to protect the corncrake in the few areas where it can still be found.
The Irish Government introduced the REPS in June 1994 in response to Regulation (EEC) 2078/92. Since its inception, the REPS specifications have been changed on four separate occasions; REPS1 started in 1994 , REPS2 in 2000 , REPS3 in 2003 and REPS4 in 2007 . One of the main objectives of REPS is the protection of wildlife habitats and endangered species of flora and fauna (Department of Agriculture, Food and Rural Development, 1999) . The Scheme operates on the assumption that a baseline level of good farming practice is being exceeded, and that additional costs are being incurred in order to farm in a more environment friendly manner. All participants in REPS must carry out their farming activities for a five-year period in line with an agri-environment plan prepared in accordance with the Scheme specifications. The plan is drawn up to be specific to each farm and is prepared by a Department of Agriculture approved planning agency (Hynes et al., 2008a) .
In all plans, farmers are required to comply with 11 basic measures, plus two additional biodiversity options (from a list of 16 options available) in order to participate in the Scheme. In addition, there are a small number of supplementary measures, from which farmers may choose and, in so doing, receive extra payment. One of the supplementary measures involves specific management prescriptions important for corncrake conservation (delayed or centre-out mowing, and habitat creation measures) on Natural
Heritage Areas (statutory sites). This measure known as Corncrake Habitats
Supplementary Measure 1 came on stream under the third phase of REPS (REPS3).
To avail of this measure under REPS3, a farmer had to have land within a corncrake habitat area in the Shannon Callows. The farmer also had to participate in a Birdwatch
Ireland management plan for corncrake sites. The Shannon Callows takes in portions of five counties, Galway, Tipperary, Offaly, Roscommon, and Westmeath. REPS farmers with land in the Shannon Callows can take up payments of €100 per hectare in addition to the €242 per hectare paid on designated land under REPS. The Corncrake Habitats With these conservation targets in mind this paper considers farmers willingness to pay (WTP) to conserve the Corncrake in Ireland. In particular, the main objective of the paper is to investigate whether the non-market benefits to farmers of corncrake conservation out weight the cost of the conservation schemes currently in place in Ireland for this endangered bird species. A secondary object is to determine if farmers' willingness to pay for the restoration of the corncrake is positively correlated with participation in existing agri-environment schemes and with extensive farm enterprises.
The Irish National Farm Survey (NFS) is used to produce individual farmer-level WTP estimates for the year 2006. These figures are then aggregated to get a total value figure for the farming community of Corncrake conservation in Ireland. Quantifying farmers'
WTP is important for two reasons. First, this forms one part of the total social benefits of corncrake conservation in economic terms: adding in the WTP of non-farming local residents, tourists, visitors and people living elsewhere in Ireland would constitute this total non-market benefit from conservation. Second, agri-environment schemes rely on voluntary uptake by farmers for their success (Kleijn and Sutherland, 2003) . Most studies of uptake focus on the costs to farmers of undertaking conservation actions on their farms. However, it is possible that an equally important consideration in predicting uptake levels is the value that farmers themselves would enjoy from the achievement of conservation actions.
In the next section, we briefly discuss current threats to the Corncrake in Ireland. In section 3 we briefly describe the design of our WTP survey and discuss the dataset used.
In section 4 the payment card Contingent Valuation methodology and the use of a Generalized Tobit interval modeling approach is reviewed. Model results and WTP estimates are presented in section 5. Finally, section 6 concludes with some recommendations for further research.
The Corncrake in Ireland
The corncrake is highly secretive bird which is rarely seen in the open, concealing itself effectively in long grass and herbaceous vegetation (Mayes and Stowe, 1989) . In Ireland, the corncrake is associated with grass meadows and other areas of dense cover, such as nettle patches. Traditionally, flower-rich hay meadows would have been favored by the birds, and still are in the corncrake's remaining strongholds. Over the last 30 years, corncrakes have suffered from a switch to more intensively managed grassland, which is often destined for cutting as silage too early in the season to allow the birds to breed successfully. Indeed, this is the main reason why the Corncrake is the only Irish breeding bird which is currently threatened with global extinction. It has been listed on the 2006
International Union for the Conservation of Nature (IUCN) Red List of Threatened Species, due to population and range declines of more than 50% in the last 25 years (BirdLife International, 2006) . The history of the corncrake on the IUCN Red List shows that the first time it was listed as threatened was in 1988 (Collar and Andrew, 1988) . It was classified as vulnerable in 1994 (Collar et al., 1994) There is conclusive evidence to show that declines in corncrake populations are primarily linked to changes in agricultural practice on their breeding grounds (Green and Williams, 1994; Green and Rayment, 1996) . Corncrakes began to decline when traditional farming systems began to be replaced by modern agricultural methods. Increasingly sophisticated machinery meant that grass could be cut earlier in the year and more rapidly than ever before. Farmers also began to take several crops of grass per year. Earlier mowing dates have meant that corncrakes and other ground-nesting birds have been prevented from successfully hatching young in the meadows (Bird Watch Ireland, 2000) . Research has shown that, in order to maintain population levels, corncrakes need to hatch two broods of chicks per year (Copland and Donaghy, 2001) . As the peak hatching date for the second brood is in late July, corncrakes will decline rapidly in areas where most of the mowing takes place before early August (Schäffer and Green, 2001 ).
Corncrakes were once very common in Ireland. Conservative estimates put the population at the turn of the century in the tens of thousands. By the late 1960s, the population had declined to about 4,000 singing males. The All-Ireland census carried out in 1994 found that the population had dropped to just over 129 singing males (NPWS, 2005 Figure 1 shows where the corncrakes remaining breeding grounds can still be found in Ireland.
In an effort to examine Irish farmers attitudes to the corncrake, 1,177 nationally representative farmers were asked their willingness to pay (WTP) each year into a conservation fund to aid in the restoration of the corncrake and to bring the singing male population back up to a sustainable population of 900 birds. We take this WTP measure to be indicative of the extent to which farmers will support voluntary agri-environment measures aimed at corncrake conservation.
Data and WTP Survey Questions
In this section we describe the data used in this paper and the format of the willingness to Table 1 provides summary statistics of a number of key variables in the NFS sample.
In the 2006 NFS, the contingent valuation method was employed to estimate the value to the Irish farmer of conserving a rare farmland bird species. The contingent valuation method (CVM) is a survey based stated preference technique which asks respondents directly to express their maximum willingness to pay (or willingness to accept) for a hypothetical change to a non-market good (Portney, 1994) . CVM is subject to various criticisms regarding its reliability and validity. CVM has however emerged as a valid instrument in estimating the benefits of non-market goods (Mitchell and Carson, 1989; Arrow et al., 1993; Carson, 2000) , and has been used before to estimate the benefits of agri-environment programs aimed at bird conservation (MacMillan et al., 2004) . CVM was incorporated into the 2006 NFS by asking additional questions in terms of farmers'
willingness to pay towards the restoration of the corncrake in the Irish countryside. A pilot sample was used to inform general survey design and to gauge the likely range of farmers' willingness to pay in order to inform the bid design of the main survey.
In carrying out the main survey each interviewee was told about the current population of the corncrake and how its numbers have fallen over the last 20 years. The farmers interviewed were then asked if they were willing to pay something towards the restoration of the corncrake into the Irish countryside and the maintenance of a sustainable population of corncrakes into the future. The farmers were instructed to bear in mind their total annual budget, the amount they might allocate to wildlife conservation and finally how much of this they could afford to spend on this restoration program.
Also, they were told to bear in mind that paying too much for this restoration program may mean that they could not afford other worthwhile wildlife conservation schemes.
Respondents answering "No" to this question were then asked which of several statements best described why they were not willing to pay anything. Those who answered the question in the affirmative were then presented with a payment card
showing the bid amounts of €10, €20, €30, €40, €50 and €60 and were asked: "of these bid amounts which would be the maximum you would be willing to pay (€) each year into a conservation fund to aid in the restoration of this bird and bring the singing male population back up to a sustainable population of 900 birds".
A total of 1117 surveys were collected. Of these, 42 of these were unusable due to the fact that the recorder did not collect any information on the WTP questions in the NFS.
Five more were excluded from the analysis as they indicated that they currently received payment for the conservation of corncrakes from either the NPWS or under the supplementary corncrake measure in REPS. A total of 453 individuals responded that they would be willing to pay something towards a corncrake conservation program.
However, 46 of these said they were not willing to pay even the lowest bid value presented to them on the payment card (€10). Of the remaining €0 WTP responses, 33
were treated as protest bids due to the fact that the respondents stated that they were not willing to pay anything because either they felt the payment vehicle was not appropriate or they could not give a legitimate reason why they were WTP €0. These observations were excluded from the analysis. The total final number of usable responses was 928.
Methodology
CVM has been employed extensively to examine the benefits of preserving a wildlife population and habitats (Martin-Lopez et al., 2007; Montgomery et al., 1994; Loomis and White, 1996; Langford et al., 1998; Kroeger et al., 2005) . Alternatives within the CVM approach have obviously been debated within this literature. However, as long as the bids are selected with care, and the sample size is not too small, Langford et al. (1998) have pointed out that there is no conclusive evidence that any one alternative is superior to another. The Payment Card Method of CVM (Cameron and Huppert, 1989 ), as outlined above, was chosen given the data collection method being used. Fifteen separate recorders collect the NFS on the individual farms annually. Given that the farmers are asked over 300 questions in these surveys, it was necessary to choose a simple approach to the WTP questions on the survey to avoid question-answering fatigue on the part of the respondents.
As with any of the response formats in a CVM study, the use of the payment card method has advantages and disadvantages. Advantages are that it can provide a context to the bids and avoids "yea-saying" where some respondents answer yes to any single bid amount presented to them (Blamey et al., 1999) . It can also help avoid starting point bias and may reduce the number of outliers in the sample (Boyle et al., 1996) . The payment card method may also reduce the problem of respondents saying that they would pay high bid amounts that exceed their true values (Boyle et al., 1997) . Some of the method's most documented disadvantages are that it can be subject to biases associated with the range of bids used on the card, and that some respondents will choose the first or last number in a sequence. It has also been pointed out that the method may lack incentive compatibility. Boyle (2003, p141) notes that "the literature does not support the choice of a singleresponse format (dichotomous choice) and it does not exclude the use of payment-card and multiple-bounded questions".
The elicitation format of the Payment Card Method involves each farmer being shown a card listing various Euro amounts and being asked to indicate the maximum amount they were willing to pay. Following Cameron and Huppert (1989) , the response is interpreted not as an exact statement of willingness to pay but rather as an indication that the WTP lies somewhere between the chosen value and the next larger value above it on the payment card. Those individuals who said they were not willing to pay anything for the conservation program and gave one of the following reasons -(1) they didn't like this bird, (2) they felt the government should pay from existing revenues, (3) the bird would be a nuisance to production, or (4) they couldn't simply afford to pay-, were considered as a point data observations of €0. Those 46 individuals who said they were not willing to pay anything for the conservation program and gave the reason that the price was to high were considered as interval data observations of between €0 and €10.
In our chosen model, WTP = f (Size of Farm, Family Farm Income, Age of Farm Operator, Organic Nitrogen Production), REPS farm, total crops and pasture). The
Organic Nitrogen Production variable is an indicator of how intensive the farming enterprise is. It is measured in kilograms per hectare and is calculated based on livestock numbers and Irish Environmental Protection Agency (EPA) Organic Nitrogen conversion factors for different livestock types. Family farm income is defined as gross farm output less total net expenses; it represents the total return to the farm labor, management and capital investment in the farm business (Connolly et al., 2007 ). In the model it has also been rescaled by dividing by 1000. The size of the farm and total crops and pasture are measured in acres. The REPS farm variable is a dummy variable indicating whether or not the farmer participates in the Rural Environment Protection scheme.
Results
The parametric regression results of the value function approach (weighted using the individual farm population weights provided in the NFS) are presented in Table 3 . The Log Likelihood χ2 statistic shows that, taken jointly, the coefficients in the Generalized Tobit Interval model are significant at the 1% level. As expected, the coefficient on family farm income indicates that the more profitable the farm business the more willing the farmer is to pay (significant at the 5% level) for corncrake conservation. The REPS farm variable indicates that farmer participating in the Rural Environment Protection scheme (REPS) are willing to pay (significant at the 10% level) higher amounts than those farmers not participating in the scheme. Given the environmental education component involved in the uptake of this scheme and the fact that farmers participating in an agri-environmental scheme are more likely to favor a biodiversity conservation program this finding was not surprising.
As expected the farms with the higher rates of organic nitrogen per hectare are willing to pay less for a corncrake conservation program. We would speculate that the main reason for this is the fact that these farms represent the more intensive enterprises that would have to make significant changes in terms of how and when they cut silage and in how they manage permanent grassland under any successful corncrake conservation program.
Initially, we suspected that there may be a multicollinearity problem in the model due to potential correlation between the Organic Nitrogen Production per hectare and the REPS farm variables. However, a correlation coefficient of just -0.27 indicates very little correlation between the 2 variables. With only approximately 10 000 out of 120 000 farmers in Ireland exceeding the REPS limit of 170kg of Organic Nitrogen per hectare (Hynes et al. 2008b ) most farmers are able to comply with the scheme's limit without any changes to farm stocking rates. This, along with the fact that stocking rates vary considerably across REPS farms explains why the correlation coefficient is low.
In analyzing farmers' aggregate WTP for corncrake conservation we calculate the aggregate environmental value of the corncrake conservation program in 2 alternative ways. These are: is the maximum the average farmer in the sample is willing to pay and NFS P WTˆ takes into account that each farmer may be willing to pay between his maximum figure and the next value up on the payment card this is not a surprising result. Considering the fact that our modeling approach takes into account the fact that the farmer may be willing to pay more that the stated maximum amount on the payment card we believe that the value function approach is a more accurate method of estimating average and total WTP values. 
Discussion and Conclusions
In this paper we examined Irish farmers' willingness to pay (WTP) to conserve an endangered Irish farmland bird, the Corncrake. The Irish National Farm Survey (NFS) was used to produce environmental benefit WTP micro data estimates for the year 2006 using a generalized Tobit modeling approach to take account of the implied interval nature or the WTP responses in the NFS. These figures were then aggregated to get a total value figure for the farming community of Corncrake conservation in Ireland.
Willingness to Pay on the part of farmers for conservation was also argued to be a useful guide in determining the willingness of farmers to sign up for voluntary agri-environment schemes.
There were two main findings from the analysis in terms of corncrake conservation.
Firstly, it is very evident from our model results that farmers willingness to pay for the restoration of the corncrake is positively correlated with participation in existing agrienvironment schemes (in this case, the Rural Environment Protection Scheme), and with being less intensive farm operations (as indicated by our organic nitrogen production per hectare variable). We speculate that the former finding reflects the fact that REPS farmers may be more environmentally conscientious than non REPS participating farmers. Also, it may be that the less intensive farms are willing to pay more simply because they would have fewer changes to make in how their run their farm operations under any corncrake conservation programme than the more intensive farm operations.
The second main finding of the study in terms of corncrake conservation was the fact that the yearly total non-market value of corncrake conservation to the farming community in positive WTP for corncrake conservation) it could be argued that the total non-market benefits of the program to Irish society as a whole are far greater than estimated in this paper. Furthermore, since the estimated benefit of corncrake conservation to Irish landowners are so much greater than the cost of the programs it could be argued that the conservation programs should be expanded to include farmland where the corncrake can no longer be found.
The fact that REPS farmers are willing to pay more for corncrake conservation than non REPS participating farmers may be related to the role that environmental education has to play in the REPS scheme. The local experience of farmers, the farm landscape that they work in and the farmers' depth of knowledge in relation to the wildlife on their farms may also be influencing their willingness to participate in agri-environmental schemes, their attitude towards species conservation and ultimately their WTP. Future changes to the REPS program therefore should perhaps consider the provision of specific information to farmers on how to enhance relevant bird habitats on individual farms.
Training REPS farm planners in how to survey the species of breeding birds present on a farm would help in this regard and would also help farmers target their work to benefit wildlife. It is vital however that these measures are made relevant to the economic as well as the ecological realities of Irish farming.
Under current corncrake conservation programs, the Irish government's target of the reestablishment of breeding populations of the species in other parts of its former range by 2015 may be difficult to achieve. While the current conservation program should ensure the survival of the corncrake in the small pockets of Ireland where the corncrake can still be found, the results presented in this paper would suggest that there is considerable scope for extending out the schemes to other areas where silage is harvested as a key feed source for wintered store cattle and dairy cows on more extensive farm enterprises and which were former ranges of the corncrake. The additional cost of doing so may still be less than the total non-market benefit of corncrake conservation to the Irish farming community estimated in this paper. Without such an expansion in the scheme, the Irish government's aim of the re-establishment of breeding populations of the species in other parts of its former range by 2015 may be a very unrealistic target.
The CVM study analyzed in this paper investigated the WTP of only Irish farmers for the restoration of the corncrake into the Irish countryside. As previously mentioned, this group was initially focused on because any corncrake conservation program will only succeed if it has the support of Irish farmers, given that they manage the permanent grassland which is home to the corncrake. It would however be interesting to extend the A continuation of these trends could cause further extensive biodiversity loss and according to a report by the Irish Environmental Protection Agency could lead to more than 80% loss of existing farm syrphid fauna (EPA, 2004) . The results presented in this paper indicate that there is, in general, a willingness on the part of farmers to aid in the restoration of the corncrake back into the Irish countryside and also that there is a considerable economic argument for the expansion of the existing corncrake conservation schemes to areas where the corncrake is not presently found but which were part of its former range. Finally, we note that the approach followed here of estimating WTP on the part of farmers for conservation outcomes could profitably be extended to other voluntary sign-up schemes based on private land, including agri-environment schemes throughout Europe, and water quality enhancement schemes in the US and Australia. 
